Purpose: We investigated continuity and discontinuity of vocabulary skills in a population-based cohort in the Netherlands.
individual differences in language acquisition at 24 months in a sample of 1,766 Australian children followed annually from birth. Late language emergence (LLE) was identified in 13% of the sample, using a criterion of scores > 1 SD below the U.S. mean on the Communication subscale of the Ages and Stages Questionnaire (Bricker & Squires, 1999) , which was obtained from the parents by mail. Multivariate logistic regression with LLE as the target outcome indicated no significant prediction from parental education or mental health, maternal age, SES, parenting style, or family functioning. However, significant odds ratios (ORs) were obtained for family history of LLE (2.1), number of siblings (2.1), male gender (2.7), premature birth (1.8), < 85% optimal birth weight (1.9), and delays on concurrent ASQ Gross Motor (3.1), Fine Motor (2.4), Adaptive (2.6), and Personal-Social (5.5) scores.
In a cohort of a random community sample of 1,189 children aged 12-39 months and born in Connecticut, Horwitz et al. (2007) investigated the association of maternal, child, and family characteristics with early expressive language delay. At age 18-23 months, 13.5% of the children had expressive language delays defined as MCDI short form expressive vocabulary scores < 10 th percentile. Among the strongest predictors of expressive language delay at age 18-23 months were low maternal education, low maternal expressiveness, and high parenting stress. Small-scale studies (n < 110) have also reported that parenting stress is associated with language problems Examining Continuity of Early Vocabulary Development 6 (Magill-Evans & Harrison, 1999; Noel, Peterson, & Jesso, 2008) . Furthermore, some data suggest that children from immigrant families, many of whom have low SES, tend to have slower early language development than children from non-immigrant families (Rescorla & Achenbach, 2002; Reilly et al., 2007) .
Continuity of Early Language Functioning
Dale, Price, Bishop, and Plomin (2003) reported that 44% of the 740 late talkers identified at age 2 with MCDI: UKSF vocabulary scores < 10 th percentile still manifested expressive language delays at age 3 (i.e., 326), whereas only 7% of the 7,068 toddlers with typical language development at age 2 were delayed by age 3 (i.e., 509). Thus, of 835 children with an expressive language delay at 3, 61% had not been delayed at 2. Age 2 vocabulary scores and nonverbal cognitive ability were significant predictors of age 3 outcomes, but effect sizes were small, and adding maternal education, the child's history of ear infection, and gender to the model did not substantially improve prediction. In sum, language delay at age 2 and a number of additional factors only poorly predicted language delay at a later age, and most children with language delay at age 3 had normal language at age 2. Feldman et al. (2005) reported a correlation of .58 between MCDI expressive vocabulary scores at age 2 and 3 based on a small study sample including 113 children. Yet, sensitivity was 50% and positive predictive value was 64% when language delay at age 2 (MCDI vocabulary scores < 10th percentile) and language delay at age 3 (parent-reported vocabulary > 1 SD below the mean) were cross-tabulated. Thus, many children with delayed early vocabulary caught up by age 3 and many children with apparently normal development at age 2 were delayed by age 3.
Similar results were reported by Westerlund, Berglund, and Eriksson (2006) , who evaluated the effectiveness of the Swedish screening version of the MCDI at 18 months in identifying Examining Continuity of Early Vocabulary Development 7 language delay at age 3 years in an unselected Swedish population of 2,080 children. Only 17.6%
of the 108 children delayed on MCDI vocabulary at 18 months were still delayed at age 3 based on formalized observations by research nurses, indicating very low positive predictive value.
Sensitivity was also modest (50%), indicating that only half the children with apparent language delay at 3 had been delayed on the Swedish MCDI at 18 months.
Lyytinen, Poikkeus, Laakso, Eklund, and Lyytinen (2001) reported age 3½ language outcome data for 200 Finnish age 2 late talkers. Parental education and history of dyslexia, symbolic play and vocabulary comprehension at 14 months, expressive language at 24 months, and receptive language at 30 months were all significant predictors of expressive language outcome at age 3.5
years. Taken together, all predictors explained 48% of the total variance, with receptive language at 30 months explaining 24%.
Summary
Although several population-based studies have tested many predictors of early language delay, results have been inconsistent, appear to vary across countries and most variance has not been explained. Although Bishop et al. (2003) indicated a large role for shared environment, two
Australian studies found that a host of environmental factors explained very little variance in language skills (Reilly et al., 2007; Zubrick et al., 2007) . So far, some evidence has identified maternal education, child ethnicity, parenting stress, and perinatal factors as predictive of early language differences. However, more consistently predictive are gender, later birth position, and family history of language delay. The best predictor of language functioning in Reilly et al. (2007) was earlier communication, and the strongest correlates in Zubrick et al. (2007) were concurrent motor, cognitive, adaptive, and personal-social skills, but even these factors explained relatively little variance. On the other hand, receptive language skills at age 30 months accounted for 24% of 
Rationale for the Study
The present study used a large population-based sample of Dutch children that was diverse in ethnicity, maternal education, and family income. Children were studied at 18 and 30 months of age. Three major questions were addressed: (1) which biological, environmental and child factors predict expressive vocabulary development at 18 months; (2) what is the continuity of early vocabulary development from 18 to 30 months; and (3) how do biological, environmental and child factors relate to continuity versus discontinuity in early vocabulary skills from 18 to 30 months.
Method

Participants
This research was embedded in the Generation R Study, a population-based cohort in Rotterdam, the Netherlands (Jaddoe, et al., 2008 Moroccan parents who spoke only Arabic were interviewed at home by Arabic-speaking research assistants to obtain language data. The MCDI-N has excellent internal consistency and test-retest reliability, as well as strong concurrent validity (Zink & Lejaegere, 2003) .
MCDI-N expressive scores were derived by summing parents' positive responses in the "says" column. In the current study, receptive scores on the MCDI-N were calculated by summing all the words the parent checked in the "understands" column. However, some previous studies (e.g. Fenson, et al. 1993; Reilly, et al. 2007 ) have calculated MCDI receptive vocabulary scores by summing all the responses in both the "understands" and "says" columns, under the assumption that the child understands all words that he uses productively. When we calculated Examining Continuity of Early Vocabulary Development 10 receptive scores using this "dual" method, mean receptive vocabulary score was slightly higher, namely 58.4 (SD, 26.6) versus 56.1 (SD, 25.1), but the two scores were correlated at .96.
Internal consistencies were .98 (receptive) and .97 (expressive). Because expressive vocabulary scores were positively skewed, they were log-transformed. The log-transformed expressive vocabulary scores and the normally distributed raw receptive vocabulary scores were z-standardized across the study sample. To identify vocabulary delay at 18 months, we converted the expressive and receptive vocabulary raw scores into age-and gender-specific percentile scores based on the whole Generation R sample using one month age brackets. Expressive and receptive vocabulary delay at 18 months was defined as scores < 10 th percentile, in line with previous research (Dale, 1996) .
Language Development Survey (LDS).
Expressive vocabulary skills at 30 months were assessed using parent report on a Dutch translation of the Language Development Survey (LDS; Rescorla, 1989) . Translations into English and Turkish were available, and Moroccan parents who spoke only Arabic were interviewed at home by Arabic-speaking research assistants. The LDS 310-word checklist has demonstrated excellent internal consistency, test-retest reliability, and concurrent validity (Achenbach & Rescorla, 2000; Rescorla, 1989; Rescorla & Alley, 2001) .
In this study, internal consistency of the LDS was .99. LDS total vocabulary scores were zstandardized across the study sample after log transformation to improve the normality of the distribution. To determine vocabulary delay at 30 months, we converted raw total vocabulary scores into age-and gender-specific percentile scores based on the complete Generation R sample, again using one month age brackets. We defined expressive vocabulary delay at 30 months as an LDS vocabulary score < 10 th percentile.
Demographic predictors. A variety of parental and family predictors used in previous studies High). Net family monthly income was categorized into "< 1200 Euros" (i.e. below the Dutch social security level), "1200-2000 Euros" and "> 2000 Euros" (more than modal income).
Marital status was classified as "married", "cohabiting," or "single motherhood".
Perinatal predictors. Birth weight was obtained from medical records and gestational age was established by fetal ultrasound examinations. In this sample, 4.8% were prematurely born and 4.6% had a low birth weight (i.e. < 2500g), somewhat lower than the 8.0% and 7.1 % rates 
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Nonverbal abilities. Finally, the adapted Dutch version of the Parent Report of Children's Abilities (PARCA; Saudino, et al., 1998 ) was used at 30 months to assess nonverbal abilities.
PARCA scores were calculated by summing the 22 parent-administered items (tapping matching-to-sample, block building, and imitation) and the 26 parent-report questions (assessing quantitative skills, spatial abilities, symbolic play, planning and organizing, adaptive behaviors, and memory). PARCA scores were normally distributed and z-standardized across the current study sample. In a validation study of the original PARCA based on a sample of 107 2-year-old children, internal consistencies were good (.83 and .74) and correlations with the Mental Development Index (MDI) of the Bayley Scales of Infant Development-II were large (r = .55) (Saudino, et al., 1998) .
Attrition Analysis
When the 3,759 included children who had vocabulary scores at both ages were compared with the 1,530 excluded children who had missing vocabulary scores at 30 months, included children were less likely to have a lower birth weight (4.6% vs. 6.6%, χ 2 = 9.28, df = 1, p < .001); had a higher gestational age (M = 39.9 weeks (SD, 1.7) vs. 39.7 weeks (SD, 1.9), t = 2.33, p = .020); were more likely to be Dutch (69.6% vs. 55.5%, χ 2 = 123.0, df = 2, p < .001); and had mothers with high levels of education (% High education 34.2 % vs. 22.9%, χ 2 = 188.8, df = 3, p < .001) and older ages (M = 31.6 years (SD, 4.5) vs. 30.4 years (SD, 5.2), t = 8.63, p < .001).
Statistical Analyses
To address the first research question, we used univariate and hierarchical linear regression analyses to test the relative contributions of all predictors to non-age and non-gender specific MCDI-N expressive z-scores at 18 months. To be included, a predictor was required to be To address the second research question, we used the categorical assignment of expressive vocabulary delay at 18 and at 30 months (defined as word production scores below the age-and gender specific 10 th percentile at the respective age period) to cross-tabulate expressive vocabulary delay status at both ages. This cross-tabulation yielded four groups: (a) children with no expressive vocabulary delay; (b) late bloomers, i.e. children with expressive vocabulary delay at 18 months but normal vocabulary development at 30 months; (c) children with late onset expressive vocabulary delay, i.e. normal at 18 months but delayed at 30 months; and (d) children with persistent expressive vocabulary delay. We then compared these four groups on all predictors, using one-way ANOVAs with Student-Newman-Keuls (S-N-K) post-hoc tests for continuous variables and Chi-square tests for categorical variables.
To address the third research question, all predictors that significantly differentiated among the groups were then used in a hierarchical linear regression analysis to determine the percentage of unique variance in (non-age-and non-gender specific) LDS vocabulary z-scores at 30 months Examining Continuity of Early Vocabulary Development 15 accounted for by these predictors. Again the predictors were organized into functional sets that were entered consecutively into the hierarchical linear regression analysis. As both MCDI-N receptive and expressive z-scores were used in this analysis, the model consisted of five functional sets, i.e. (1) demographic and maternal psychosocial factors; (2) perinatal factors; (3) child factors; (4) 18-month expressive vocabulary development; and (5) 18-month receptive vocabulary development. Finally, the third research question was also addressed by using multinomial logistic regression analysis to determine which of the predictors, when entered into the model simultaneously, yielded significant odds ratios (ORs) for the three delay outcome groups relative to the reference group with normal vocabulary development. All analyses were based on 3,759 observations, except for the analysis of nonverbal cognitive development, which was based on 3,481 observations only, due to incomplete data on the PARCA in 7.3% of the subjects. To test whether our results were influenced by child ethnicity (and the language spoken at home), we reran our analyses among Dutch children only (n = 2635).
We used SPSS for Windows (Version 17.0) for data analysis. To handle missing values in some of the predictors (ranging from 1.0% missing values in parenting stress to 15.2% missing values in family income, see Table 1 ) we applied multiple imputation to generate five datasets.
In this procedure, missing values were replaced by imputed values by sampling these values from their predictive distribution based on the relations between all predictors included in the present study (Sterne et al., 2009) .
Results
In the first set of analyses, we addressed which demographic, maternal psychosocial, perinatal and child factors predicted MCDI-N expressive vocabulary at 18 months (non-age and non-gender specific z-scores) using univariate and hierarchical linear regression analyses (see Examining Continuity of Early Vocabulary Development 16 Table 2 ). Non-Western child ethnicity, gestational age, child age at 18-month assessment, and receptive vocabulary z-scores at 18 months were positively related to MCDI-N expressive vocabulary z-scores, whereas maternal age, Other Western child ethnicity, parenting stress, low birth weight, and being a boy were negatively associated with MCDI-N expressive vocabulary zscores. In the univariate regression analyses, concurrent receptive vocabulary z-scores were moderately associated with the expressive vocabulary scores at 18 months (β = .44, t = 29.8, p = .001) explaining 19.1% of the variance, but the remaining significant associations between the predictors and 18-month expressive vocabulary scores were relatively weak, as can be seen in Table 2 . Furthermore, maternal education, family income, and marital status were not significantly associated with expressive vocabulary development at 18 months (Table 2 ).
In a next step, hierarchical linear regression analysis examined the percentage of unique variance in expressive vocabulary z-scores at 18 months accounted for by all predictors that had significantly been related to the outcome in the univariate regression analyses. As described above, the different predictors were organized into four functional sets that were entered consecutively into the hierarchical regression analysis. Maternal age, parenting stress, and child ethnicity entered in Step 1 explained 1.4% of the variance in 18 months expressive vocabulary.
Gestational age and birth weight entered at Step 2 explained an additional 1.2%. Gender and age at the 18-month evaluation (Step 3) explained an additional 3.6%. Finally, MCDI-N receptive score at 18 months added at Step 4 explained an additional 15.9%. Thus, of the 22.1% of the variance in 18 months expressive vocabulary score explained by the eight predictors, concurrent receptive vocabulary scores accounted for 15.9%, with only 6.2% explained by demographic, perinatal and child factors. Very similar results were obtained when the same analysis was run with Dutch children only, with 25.9% explained by the full model.
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The second set of analyses addressed the continuity of vocabulary skills from 18 to 30 months. As shown in Table 3 , 85.2% of the sample had no expressive vocabulary delay at either age, 6.2% were late bloomers, 6.0% had late onset expressive vocabulary delay, and 2.6% had persistent expressive vocabulary delay. Most children delayed at 18 months on the MCDI-N scored in the normal range at 30 months on the LDS (positive predictive value = 29%), and most children delayed at 30 months had not scored below the 10 th percentile at 18 months (sensitivity = 30%). Most children who scored in the normal range at 18 months continued to score in the normal range at 30 months (negative predictive value = 93%), and most children with normal skills at 30 months also had normal skills at 18 months (specificity = 93%). The ROC curve using MCDI-N expressive vocabulary scores at 18 months to predict LDS delay status at 30 months had an area under the curve (AUC) of .74 (95% CI .71; .77), p = < .001), indicating only fair predictive accuracy.
We also tested gender differences when using a gender-neutral, age-specific 10 th percentile cutpoint. At both 18 months and 30 months, boys were more likely to be delayed than girls (10.1% vs. 7.5%, χ 2 = 7.91, df = 1, p = .005 at 18 months; 11.1% vs. 6.1%, χ 2 = 29.2, df = 1, p < .001 at 30 months), consistent with the fact that girls had larger vocabularies than boys (MCDI-N z-scores (0.12 vs. -0.12, F (1, 3758) = 58.28, p < .001), and LDS z-scores (0.10 vs. -0.10, F (1, 3758) = 36.13, p < .001) than boys.
The overall pattern of results presented in Table 3 suggests important demographic and birth history differences between children in the four outcome groups, which were tested using one- The final set of analyses examined how demographic, maternal psychosocial, perinatal and child factors relate to continuity versus discontinuity in early vocabulary skills from 18 to 30 months. Table 4 shows the results of a multinomial logistic regression determining which variables independently predicted a higher risk of any of the three expressive vocabulary delay outcome groups. The multinomial logistic regression produced three sets of results, one for each delay group relative to the no delay reference group. Higher maternal age was related to a higher risk of being a late bloomer but to a lower risk of late onset expressive vocabulary delay and not to persistent expressive vocabulary delay. Mid-low maternal educational level was associated with a higher likelihood of late onset expressive vocabulary delay but not to the two remaining expressive vocabulary delay outcome groups. Low maternal educational level was not related to being a late bloomer but was linked to a higher risk of late onset expressive vocabulary delay and persistent expressive vocabulary delay. Non-Western ethnicity predicted a lower likelihood of being a late bloomer but a higher likelihood of late onset expressive vocabulary delay; it did not predict persistent expressive vocabulary delay. Other Western ethnicity was only associated with a higher risk of late onset expressive vocabulary delay. Single motherhood predicted a lower risk of being a late bloomer but did not predict the other two delay outcome groups. Parenting stress was only related to a higher risk of late onset expressive vocabulary delay. Family income, midhigh maternal educational level and having cohabiting parents were not associated with any of Examining Continuity of Early Vocabulary Development 21 the three expressive vocabulary delay outcome groups. Neither gestational age nor low birth weight was related to the three expressive vocabulary delay outcome groups, except that older gestational age was associated with a lower likelihood of being a late bloomer.
As can be seen in To summarize, children had a higher risk of being a late bloomer when they had displayed receptive vocabulary delay at 18 months and when their mothers were older. Furthermore, children of single mothers, with non-Western ethnicity, and with older gestational age had a lower risk of being a late bloomer. On the other hand, children of older mothers had a lower risk of late onset expressive vocabulary delay and both low and mid-low maternal education were related to a higher risk of late onset expressive vocabulary delay. Moreover, Other Western and non-Western child ethnicity, higher levels of parenting stress and receptive vocabulary delay at 18 months were associated with a higher risk of late onset expressive vocabulary delay. Finally, Examining Continuity of Early Vocabulary Development 22 low maternal education and receptive delay at 18 months were associated with a higher risk of persistent expressive vocabulary delay.
Discussion
Theoretical Implications of our Findings
An important finding from our study was that only a small portion of the variance in expressive vocabulary at 18 and 30 months was accounted for by the maternal, demographic, and perinatal factors in our model (6.2% at 18 months and 6.2% at 30 months), consistent with Reilly et al. (2007) and Zubrick et al. (2007) . Also consistent with the Australian studies, gender was a significant predictor, but its contribution was also small. The strongest predictor of 18 months expressive vocabulary was concurrent receptive vocabulary (accounting for 15.9% of the variance). The strongest predictor of 30 months expressive vocabulary was 18 months expressive vocabulary, which accounted for 11.0% when entered before 18 months receptive score (which then added 0.5% in the last step). When 18 months receptive vocabulary was entered before 18 months expressive vocabulary, they explained 4.3% and 7.2%, respectively. These results parallel those of Reilly et al. (2007) 
Psychometric Utility of Early Language Screening
Our results indicated that the MCDI-N at 18 months had both low positive predictive value (29%) and low sensitivity (30%) when predicting LDS scores at 30 months, with most of the children delayed at 18 months no longer delayed at 30 months and most of the children delayed at 30 months not having been delayed at 18 months. These findings corroborate Westerlund et al. (2006), who reported that positive predictive value from the Swedish version of the MCDI at 18 months was only 17.6%, and that half the children delayed at 3 had not been delayed at 18 months.
Although better positive predictive value for the MCDI from age 2 to age 3 has been reported by Dale et al. (2003) and Feldman et al. (2005) (44% and 64%, respectively), more than half the children with an expressive language delay at 3 in these studies had not been delayed at 2, suggesting many "new cases."
To some extent, the poor decision statistics observed in the current study derive from imposing a fixed cutpoint on an underlying continuum, whereby children just missing the cutpoint (i.e., at the 11 th percentile) are classified as normal. This was evident in our data, in that children delayed Examining Continuity of Early Vocabulary Development 24 at 30 months only had quite low MCDI-N expressive vocabulary scores at 18 months, but not low enough to be below the 10 th percentile cutpoint. However, the poor prediction we found is not only attributable to dichotomization, as seen in the 74% AUC on our ROC analysis, which tests all cutpoints in a continuous fashion. Furthermore, the correlation between MCDI-N word production at 18 months and LDS word production at 30 months was only .34, which indicates only a moderate degree of association between these two continuous measures. Modest ROC results were also reported by Feldman et al. (2005) 
Public Health Implications
Because only 17.7% of the variance in 30 months expressive vocabulary was explained by our full prediction model, and because sensitivity and positive predictive values for the MCDI-N were very low, it seems evident that there is little public health benefit in screening for language delay at 18 months using the MCDI-N. Although it is widely assumed and expected that very early screening for a range of developmental outcomes is necessary and efficient, our findings are consistent with previous population-based studies (Dale et al, 2003; Westerlund et al. 2006) in suggesting that screening should be conducted at later points in development for early speech and language problems. Future studies are needed to identify the age period in which populationwide screening for language problems is most useful. Nevertheless, our results pertaining to the three different expressive vocabulary delay outcome groups suggest some possible public health implications.
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Late bloomers were more likely to have Dutch than non-Western or Other Western ethnicity, as well as lower birth weights, but they were not more likely to have mothers who were unmarried or had low education. Furthermore, children of older mothers who had younger gestational ages had a somewhat higher risk of being a late bloomer, which has frequently been reported in previous research. One might speculate that these children manifested early expressive vocabulary delay due to some mild neuro-developmental lag, but that stimulating home environments helped them to catch up by 30 months. A possible public health implication is that toddlers with mild language delay at 18 months from families with few demographic risk factors are unlikely to need any formal intervention, because stimulation provided at home will most likely lead to resolution of the early delay by age 3.
Children with late onset expressive vocabulary delay were least likely to come from families with Dutch parents, and were most likely to have mothers with younger ages. Furthermore, children with late onset expressive vocabulary delay were more likely to come from low income families and to have mothers with low educational level and higher levels of parenting stress than children with no expressive vocabulary delay and late bloomers. One might speculate that these children received less stimulation from their socially disadvantaged and stressed mothers, which is a well-established correlate for poor language functioning (Hart & Risley, 1995; Hoff, 2003; Horwitz, et al., 2003; Magill-Evans & Harrison, 1999; Noel, et al., 2008) . A possible public health implication of this pattern of results is that children from low-income immigrant families in which mothers are young, have limited education, and are experiencing parenting stress are at risk for language delay by 30 months even if they are not significantly delayed at 18 months. These children would appear to be good candidates for an intervention in which public health workers Examining Continuity of Early Vocabulary Development 26 counseled mothers about providing an enriched language stimulation environment or helped parents obtain high-quality center-based child care.
Children with persistent expressive vocabulary delay were more likely to have mothers with higher levels of parenting stress than children with no expressive vocabulary delay and late bloomers. Additionally, children with persistent expressive vocabulary delay had lower gestational ages and the highest percentage of low birth weight children. In comparison to the other vocabulary delay groups, these children also had the lowest verbal and nonverbal cognitive scores at 30 months, and delayed word comprehension at 18 months predicted a 9-fold higher risk of persistent vocabulary delay for this group. Low maternal educational level was also associated with a higher risk of persistent expressive vocabulary delay. One might speculate that the chronic language acquisition problems of this group of children can be explained by both biological and socio-demographic vulnerabilities, perhaps combined with some genetic predisposition. A possible public health implication is that children with both perinatal and familial risk factors who demonstrate receptive and expressive vocabulary delays at 18 months are at high risk for ongoing developmental and educational difficulties and therefore excellent candidates for comprehensive early intervention.
Limitations of the Study
One limitation of this study is that data on verbal and nonverbal cognitive development were completely based on maternal report. Although the parent-based measures used in this study have been shown to significantly predict tester-administered measures both concurrently (Rescorla 1989; Saudino et al. 1998; Zink & Lejaegere, 2003) and predictively (Oliver, Dale, & Plomin, 2004; Rescorla, 2002) , structured testing and/or observation would have been a valuable addition to the study. An additional limitation is that different language measures were used at 18
Examining Continuity of Early Vocabulary Development 27 and 30 months. Although Rescorla et al. (2005) However, these limitations are offset by numerous strengths of the study. We utilized a very large population-based sample in the Netherlands that was diverse in maternal education, ethnicity, national origin, and language spoken in the home, we assessed vocabulary development at two time points, and information on a large number of possible predictors of vocabulary development was obtained. In addition, due to the large size of the current study sample, we were able to identify predictors of early vocabulary development that would remain unnoticed in small and underpowered study samples.
Implications for Future Research
That receptive vocabulary delay at 18 months yielded high odds ratios in predicting the three expressive vocabulary delay outcome groups, in particular persistent expressive vocabulary delay, is consistent with previous small-scale studies showing that delays in receptive language predict persistent expressive language delay (Ellis Weismer, 2007; Leonard, 2009; Thal et al., 1991 Our findings and those of other researchers that even with a large group of plausible predictors most of the variance in 18 and 30 months language remains unexplained suggests that future predictive models will need to include even more potentially relevant variables. These findings also suggest that individual differences in language skills arise from a large number of causal factors, with each factor contributing a relatively small effect. This cumulative risk model suggests that as genetic, perinatal, and environmental risk factors accumulate, the child is at progressively greater risk for a language delay, despite the small impact any single factor is likely to have. Note. a Quantitative predictor: B represents the mean increase in word production z-score for each unit increase in the predictor. b Categorical predictor: B represents the mean difference in word production z-score between the category of interest and the reference category. c Binary predictor: B coefficient represents the mean difference in word production z-score between the 2 categories. *p < .05 **p < .01, ***p < .001 Note. PARCA = Parent Report of Children's Abilities. a Vocabulary development was reported by mothers at 18 months using the Dutch short form version of the MCDI (Zink & Lejaegere, 2003) . At 30 months mothers reported vocabulary development using the LDS (Rescorla, 1989) . Expressive vocabulary delay at 18 and 30 months was defined as a word production score < age-and gender-specific 10 th percentile. For maternal education, child gender, ethnicity and low birth weight percentages represent the proportion of children (or mothers) in the defined group who fall into the respective category of vocabulary skills at 18 and 30 months of age. b Unless otherwise indicated p-values were derived from ANOVAs for continuous variables and from chi-square tests for categorical variables. Means with different subscripts are significantly different at p < .05 (S-N-K). The model was based on multinomial logistic regression analysis. The different expressive vocabulary delay categories were compared to the reference group, i.e. no expressive vocabulary delay. *p < .05, **p < .01, ***p < .001
